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Sustainable Development

“Development that meets 

the needs of the present 

without compromising the 

ability of future generations 

to meet their own needs.”

Brundtland Report, 

Our Common Future (1987)
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• Do no harm

• Use the precautionary principle 

• Design with nature and culture 

• Use a decision-making hierarchy of       

preservation, restoration and regeneration

• Provide regenerative systems as      

intergenerational equity

• Support a living process

• Use a systems thinking approach

• Use a collaborative and ethical approach

• Maintain integrity in leadership and 

research 

• Instill a sense of stewardship

Guiding Principles
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Framework: Ecosystem Services
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Regulate global and local climate 

Detoxify and cleanse air, soil and water

Regulate water supply

Control erosion and retain sediment 

Provide refuge & habitat/ pollination services

Decompose, treat, and re-use waste

Provide human health & well-being benefits

Provide food and non-food products

Provide cultural, educational & aesthetic values

Mitigate potential hazards
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Paradigm Change

Conservation to Regeneration

through High Performance Landscapes



Best Management Practices 

Best Management Practices 



Best Management Practices 

BMP Value Ratings (4) 
• Water Quality (Removal of Solids; TSS) -  
• Volume Reduction 
• Temperature Reduction 
• Oil/Floatable Reduction 
 

Total Rated Value of (4)  = Value Rating(VR) 

Reduction 

Removal 

Prevention 



Best Management Practices 

Three (3) Main Components to BMP’s 
  
 

•Slope 
 
 

• Soil Structure 
 
 

• Water Distribution 
 
 



Best Management Practices 

Three (3) Main Components to BMP’s 
  
 

•Slope 
- Finished Grade Flat 
 Solid Removal, Reduces Volume 

- Finished Grade Sloped 
 Medium Solid Removal 

- Flow Line Flat 
- Flow Line Sloped 

 
 
 
 

Finished Grade 

 
 

Flow Line 

 



Best Management Practices 

Three (3) Main Components to BMP’s 
  
 
 
 
 

• Soil Structure 
- Existing Soils 
- Imported Topsoil 
- Custom Soil Mix (promote infiltration) 
 High Solid Removal, Medium Volume Reduction, Oil/Floatable Reduction 

Structural Soil 

 
 

Existing or Topsoil 

 
 



Best Management Practices 

Three (3) Main Components to BMP’s 
  
 

 
 
 

 
 
 

• Water Distribution 
- Horizontal Surface Flow 
 Medium Water Quality 

- Vertical Flow 
 High Water Quality 
 High Oil/Floatable Reduction 

- Retain/Detain 
 High Volume Reduction, Oil/Floatable Reduction 

 
 
 



Best Management Practices 

Types of BMP’s 
• Structural vs. Non-Structural 
• MARC Manual: 24 Specific BMP’s & 15 General Categories 

 
 
 
 

Non-Structural 
Soil Management (Restoration) 
Soil Management (Restoration) 
Native Vegetation (Restoration or Preservation) 
Uplands 
Bottomlands and Floodplains 
Stream Buffers 

 
 

Structural 
Rain Gardens 
Filtration Basins 
Infiltration Basins 
BioRetention 
Permeable Pavement 
Extended Detention Wetland 
Sand Filters 
Wetland Swales 
BioSwales 

 

 
Extended Wet Detention 
Native Vegetation Swale 
Extended Dry Detention Basin 
Turf Swales 
Proprietary Media Filtration 
Hydro Dynamic Separation 
Catch Basin Inserts 
Baffle Boxes & Separators 
Vegetated Filter Strip 



Best Management Practices 

Types of BMP’s 
• Structural vs. Non-Structural 
• MARC Manual: 24 Defined BMP’s 

 
 
 
 

Non-Structural 
Soil Management (Restoration) 
Soil Management (Restoration) 
Native Vegetation (Restoration or Preservation) 
Uplands 
Bottomlands and Floodplains 
Stream Buffers 

 
 

Structural 
Rain Gardens 
Filtration Basins 
Infiltration Basins 
BioRetention 
Permeable Pavement 
Extended Detention Wetland 
Sand Filters 
Wetland Swales 
BioSwales 

 

 
Extended Wet Detention 
Native Vegetation Swale 
Extended Dry Detention Basin 
Turf Swales 
Proprietary Media Filtration 
Hydro Dynamic Separation 
Catch Basin Inserts 
Baffle Boxes & Separators 
Vegetated Filter Strip 



Best Management Practices 

Rain Garden 
• VR Rank: #2 of 15 Categories 
• $10-$15 sf 

 
 

 
 
 
 

Slope 
Finished Grade - Flat 

 

 
 

Soil Structure 
Typical Topsoil 

 

 
 

Water Distribution 
Horizontal Flow 

Retention/Detention 
 

 
 

Trees 
Shrubs 

Plugs 
Mulch 

Topsoil 
 
 

 
 



Best Management Practices 

BioRetention 
• VR Rank: #4 of 15 Categories 
• $18-$32 sf 

 
 

 
 
 
 

Slope 
Finished Grade – Flat 

Flow Line - Flat 
 

 
 Soil Structure 

Custom Soil Mix 
 

 
 

Water Distribution 
Vertical Flow 

Retention/Detention 
 

 
 

Plugs 
Soil Mix 

Gravel Base 
Sub Drainage 

 
 

 
 



Best Management Practices 

Wetland Swale 
• VR Rank: #7 of 15 Categories 
• $7-$14 sf 

 
 

 
 
 
 

Slope 
Finished Grade – Slope 

 
 

 
 Soil Structure 

Typical Topsoil 
 

 
 

Water Distribution 
Surface Flow 

 

 
 

Forebay(s) 
Plugs 

Erosion Fabric 
Topsoil 

 
 

 
 



Best Management Practices 

BioSwale 
• VR Rank: #8 of 15 Categories 
• $18-$25 sf 

 
 

 
 
 
 

Slope 
Finished Grade – Slope 

Flow Line - Slope 
 
 

 
 

Soil Structure 
Typical Topsoil 

 

 
 

Water Distribution 
Vertical Flow 

 

 
 

Plugs 
Soil Mix 

Gravel Base 
Sub Drainage 

 
 
 
 

 
 



Best Management Practices 

Native Vegetation Swale 
• VR Rank: #12 of 15 Categories 
• $8-$15 sf 

 
 

 
 
 
 

Slope 
Finished Grade – Slope 

 

 
 

Soil Structure 
Typical Topsoil 

 

 
 

Water Distribution 
Horizontal Flow 

 

 
 

Forebay 
Shrubs 

Plugs 
Erosion Fabric 

Native Seed 
Topsoil 

 
 

 
 



Best Management Practices 

Extended Dry Detention Basin 
• VR Rank: #13 of 15 Categories 
• $10-$15 sf 

 
 

 
 
 
 

Slope 
Finished Grade – Flat 

 

 
 

Soil Structure 
Typical Topsoil 

 

 
 

Water Distribution 
Horizontal Flow 

Retention/Detention 
 

 
 

Plugs 
Erosion Fabric 

Native Seed 
Topsoil 

 
 
 

 
 



Best Management Practices 

Selecting BMP’s 
•“Very Easy”  
• CN to determine LS by selecting VR’s (BMP’s) to meet LS 
 
  

 
 
 
 

Terms 
(CN) Runoff Curve Number 
(LS) Level of Service 
(VR) Value Rating 
(HSG) Hydrologic Soil Groups 

 



Best Management Practices 

Selecting BMP’s 
• Calculating CN (USDA-NRCS-Technical Release 55) 

• (Cover Type & Soil Type-HSG) = CN 
• CN x Area (acres) = Product # 
• Total Product Number / Total Area (acres) =  

Runoff Curve Number (Weighted) 
 
 

• Note: calculate for both pre and post development 
• Other CN References: APWA 5602.3 or local agency requirements 

 
 

  
 
 
 
 

Terms 
(CN) Runoff Curve Number 
(LS) Level of Service 
(VR) Value Rating 
(HSG) Hydrologic Soil Groups 

 

PRE vs. POST Development 
Impervious vs. Pervious 



Best Management Practices 

Selecting BMP’s 
• Calculating CN (USDA-NRCS-Technical Release 55) 

 
 

  
 
 
 
 

Terms 
(CN) Runoff Curve Number 
(LS) Level of Service 
(VR) Value Rating 
(HSG) Hydrologic Soil Groups 

 



Best Management Practices 

Selecting BMP’s 
• Determining LS 

• LS Range: 0-8 determined by CN pre/post development difference 
• Table in MARC Manual 
 

 
 

  
 
 
 
 
Terms 
(CN) Runoff Curve Number 
(LS) Level of Service 
(VR) Value Rating 
(HSG) Hydrologic Soil Groups 

 

Change in CN 
17 + 
7 to 16 
4 to 6 
1 to 3 
0 
-7 to -1 
-8 to -17 
-18 to -21 
-22 - 

 

LS 
8 
7 
6 
5 
4 
3 
2 
1 
0 

 



Best Management Practices 

Selecting BMP’s 
• Final BMP Selection(s) 

• Treatment Area (acres) x VR (BMP) = Product 
• Total Product/Total Area (acres) = LS 
• Does it meet required LS? 

  
 
 
 
 

Terms 
(CN) Runoff Curve Number 
(LS) Level of Service 
(VR) Value Rating 
(HSG) Hydrologic Soil Groups 
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